This case study investigates how well secondary preservice teachers are prepared to use technology in teaching in China. The study focuses on a teacher education program that is a representative of many of those in mid-sized Chinese universities. It examines participants' experiences with, perspectives of, and expectations about the use of technology and the training they are receiving in this area. Data collected through survey and interviews indicate that research participants have similar perspectives regarding the use of technology in teaching and the integration of technology in teacher education as their counterparts elsewhere. They reported an overall low level of ability to use technology and shared some concerns with the technology training they received from the teacher education program.
Introduction
Over the last two decades, the integration of information and communication technology (ICT) into teaching and learning has become an important topic in education. Studies have demonstrated that ICT can enhance teaching and learning outcomes. For example, in science and mathematics education, scholars have documented that the use of ICT can improve students' conceptual understanding, problem solving, and teamwork skills (Culp, Honey & Mandinach, 2005; Gerban, 1992; Tao & Gunstone, 1999; Toomey & Ketterer, 1995; Zhou, Brouwer, Nocente & Martin, 2005) . As a result, many governmental agencies have set up relevant curriculum standards to direct the implementation of technology. A number of non-governmental organisations such as the Society for Information Technology and Teacher Education (SITE) have been founded to promote research and practice in the use of technology in teacher education. Proficiency in using technology has therefore been widely considered as a quality of today's school teachers (Montgomerie & Irvine, 2001) . Naturally, effective and efficient practices of preparing preservice teachers to use technology have become an important research topic.
This study aims to explore a teacher education program in China in regards to its preparing preservice teachers to teach with technology. It focuses on the teacher candidates' experiences with, perspectives of, and expectations about the use of technology and the training they are receiving in this area.
Literature review
Since curriculum policy documents provide arguments for introducing ICT in the school setting, schools expect that graduates from teacher education programs have a reasonable knowledge of how to use ICT (Montgomerie & Irvine, 2001 ). However, this may not be the case as is noted by Oren, Mioduser and Nachmias (2002) , who argue that "most current teachers' preservice preparation and subsequent in-service courses were devised in reference to traditional educational technology and settings… Thus, [the participants in these courses] are not familiar with the processes, interaction patterns, features and possibilities of technology-mediated educational transactions." What compounds this issue even more is that although the students who were born in or after 1982 belong to the "Net Generation," and are accustomed to operating in a digital environment for communication, information gathering and analysis (Oblinger, 2004) , they typically lack information literacy skills, and their critical thinking skills are often weak (Oblinger & Oblinger, 2005) . The problem is that students "do not necessarily understand how their use of technology affects their literacy or habits of learning" (Barnes, Marateo & Ferris, 2007) . In other words, "simply incorporating more technology into teaching and learning does not go far enough in ensuring that graduating teacher education students are equipped to deal with the future and social change" (Donnison, 2009, p. 347) .
Studies have documented that both pre-and in-service teachers need to be specifically trained in order to integrate ICT in their teaching (Batane, 2004; Jacobsen, Clifford & Friesen, 2002; Markauskaite, 2007; Mitchem, Wells & Wells, 2003; Yildirim, 2000) and well developed preservice teachers can take technology leadership once they start to teach in schools (Gao, Wong, Choy & Wu, 2010) . There have been discussions regarding how a teacher education program could effectively prepare teachers to use technology in teaching. In regards to the actual strategies being used to incorporate technology into preservice teacher education, Kay (2006) has recently completed an analysis of sixty-eight refereed journal articles. He identified ten types of operation for technology incorporation including delivering a single technology course, offering mini-workshops, integrating technology with all courses, etc.
Preservice teacher education programs often require teacher candidates to take one technology course taught by an educational technology expert. This type of course is normally designed to assist teacher candidates to develop a variety of technical skills but is insufficient to prepare teacher candidates to teach with technology (Moursund & Bielefeldt, 1999) . As a result, teacher candidates often lack the competence and confidence they need to become comfortable with using technology to teach school subjects (Russell, Bebell, O'Dwyer & O'Connor, 2003; Schrum, 1999) . Mishra and Koehler (2006) argue that teachers need to develop technological pedagogical content knowledge (TPACK) in order to be successful users of technology in their teaching. Similar to the concept of pedagogical content knowledge (Shulman, 1986) , TPACK refers to an integrated understanding of technology, pedagogy, and subject content. This framework suggests that to develop their abilities to teach a subject, teachers must not only grasp the language and artefacts of the subject, and learn essential principles on which learning in this content area is based, but also must learn to structure and enhance learning opportunities for school students. In other words, capable teachers must be able to flexibly incorporate new resources including technology into their knowledge of subject pedagogy in ways that enhance learning.
There has been an emerging consensus that methods courses provide a natural context for TPACK development, since they are usually designed for teacher candidates to learn how to teach school subjects (Holmes, 2009; Zhou & Xu, 2011) . SITE has promoted this movement by awarding exemplar uses of technology in methods courses. Among the award winners, Bodzin (2005) focused on preservice science teachers' understanding of web-based scientific inquiry. He used the Web-based Inquiry for Learning Science (WBI) instrument to help preservice teachers identify web-based inquiry activities and classify those activities along a continuum from learner-directed to material-directed for each of the essential features of inquiry. Schwarz (2005) helped preservice teachers to understand some of the powerful uses of computer technology in teaching and learning science, and learn how to evaluate pedagogical computer software tools and integrate these tools into their teaching. Hoban (2007) used slow motion animation ("slowmation") to engage preservice teachers in understanding science content knowledge through making models of science concepts and taking digital still photos as the models were manually manipulated in the horizontal plane.
Although the integration of technology with teacher education courses has been written into many teacher education program documents, in reality its implementation is not always successful. Studies in the North American context indicate that, except for individual instructors' attempts as described above, there is a lack of a systematic approach to technology integration. The major factors that contributed to this reality were reported to be the limitation of time and the lack of professional development for faculty members (Zhou & Xu, 2007) . Other factors that influence university instructors' attempts to use technology in teaching include access to technology and technical support (Nantz & Lundgren, 1998) , instructors' beliefs in the effectiveness of technology in enhancing teaching and learning (Adams, 2003; Ebersole & Vorndam, 2003) , and administrative support and incentive policy (Anderson, Varnhagen & Campbell, 1998) .
It seems that effective development of preservice teachers' ICT proficiency is not a straightforward process, but is the one that asks for a careful, multilayered approach. Teo (2008) pointed out that to help teacher candidates build competence and confidence in using technologies, a conducive and non-threatening environment should be provided. Although there is a great deal of research on technology and teacher education, because of the specifics of various teacher education programs, changes in population trends, and rapid advances in technology, there is a constant need for more research about the role of ICT in teacher education programs in specific contexts (Zhang & Martinovic, 2008) .
Although the literature has consistently pointed out that one technology course is inadequate to prepare preservice teachers to teach with technology, it still lacks detailed descriptions and particularly sound evaluation of other alternative approaches for technology incorporation in teacher education (Kay, 2006) . Also, the literature needs to provide further information about what ICT skills and knowledge teachers require at schools, and explore preservice teachers' perceptions of ICT and their attitudes toward ICT integration into curriculum (Murphy, 2000) . These attitudes and perceptions are instrumental to how future teachers will use ICT in their teaching (Sasseville, 2004) .
Research context
Like those of many other countries, the Chinese government has realised the significance of educational technology. In December 1999, China Ministry of Education set up the China Educational Technology in Higher Education Committee to promote technology adoption in post-secondary institutions. With regard to schools, it launched a project of Connecting Every School in 2000. This project aims to connect 90% of schools onto the Internet so that their teachers and students can have access to high quality online educational resources within the following five to ten years. In order to guide the practice of using technology in schools, the Ministry released a bundle of educational technology standards for teachers, administrators, and facilitators in 2002, just a few years after the International Society for Technology in Education (ISTE) first developed the National Educational Technology Standards for students and teachers at the end of last century.
As a result of these government campaigns, the use of ICT in classrooms has become a well-known requirement for teachers (Miao, 2007) . Different models have been used for teacher education and teacher professional development (Zhu & Gu, 2007) . However, due to various reasons, the introduction of ICT in education settings has been experiencing challenges (Li, n.d.) . ICT utilization in Chinese educational system shares some similar challenges faced in other countries, but some context-specific problems exist as well. While most school administrators in China are interested in increasing ICT application in teaching, few of them have taken specific measures to promote it. There are not enough teachers who specialize in ICT use (China Ministry of Education, 2008). Another major cause of such challenges could be the contradictions between different teaching systems and pedagogies (Hu & Webb, 2009) . In order to make effective use of ICT for teaching and learning, a better understanding of ICT and its use in the Chinese educational context is required (Zhou, 2005) .
There is a lack of studies on teacher preparation for the use of ICT in China. Documents we found on ICT and teacher education are mostly descriptions of policies regarding ICT use in schools and the programs are usually for in-service teacher training rather than preservice teacher education. One exception is a survey study by Song et al. (2005) . This study reports that as low as 10% of participating pre-and inservice teachers considered themselves "fluent" on their basic computer skills. They reported that although pre-and in-service teachers were required to take computer literacy courses or training programs, there were no specific requirements on integrating ICT into teaching and learning.
Methodology
In China, secondary teacher education takes place in a format in which preservice teachers are registered in subject departments such as physics, chemistry, mathematics, and so on. Instructors from the Faculty of Education are dispatched to subject departments to teach educational courses, particularly the education foundation courses. In most cases, the subject methods courses are taught by faculty members from subject departments, not by those from the Faculty of Education.
This study was conducted in a comprehensive university in the east part of China. The university has over 26,000 full time undergraduate students, and about a half of the enrolment was in its teacher education program. Like many Chinese universities, secondary school teacher candidates are registered in different subject departments while those in the elementary teacher education program are housed in the Faculty of Education. The university has a School of Media and Communication Technology which offers a compulsory educational technology course to all preservice teachers. The course is taught in each individual department and each class enrols only students from the same department. This study focused on the junior and senior preservice teachers who had already taken the technology course. Data collection was carried out in June of 2008 and 2009, the last month of the academic year in Chinese universities.
Research design and research questions
A case study can be conducted to examine the details of a setting, subject, or particular event (Yin, 2009 ) with the aim of providing "descriptions of a case, a group, a situation, or an event" (Krathwohl, 1998, p. 26) . This study explored the practices of a Chinese teacher education program in terms of ICT incorporation. The following two research questions were used as guidelines for the study:
1. What are the preservice teachers' perspectives of and confidence with the use of ICT in teaching and learning? 2. What are their experiences and suggestions regarding ICT training for teacher education?
Participants and data collection
The study employed mixed methods including survey, interview, and focus group. The survey questionnaire was developed based on the instruments we used before for our previous and related studies (Lynblinskaya & Zhou, 2008; Zhang & Martinovic, 2008; Zhou, Varnhagen, Sears, Kasprzak & Shervey, 2007) . It has three sections. The first section collects demographic information including gender, age, major, location of high schools they graduated from, ownership of computers, technology training before taking the educational technology course, etc. The second section uses Likert style questions to assess participants' confidence in using technology in their own learning and future teaching, their perspectives of the use of technology in teaching, preferred model of technology integration with teacher education, and preferred content coverage of the technology course. The third section consists of open-ended questions soliciting participant's suggestions and comments regarding the technology course, models of technology integration in a teacher education program, and the university's ICT facilities. The survey was examined and re-examined by three researchers to avoid vague meeting. It was piloted with five undergraduate students. Changes were made based on the feedback from the pilot. In order to gain a deeper understanding of preservice teachers' perspectives upon and experiences with technology training, interviews and focus groups were conducted.
The study conducted in 2008 had a small scale, being administered by the first author to only four classes: two classes from science-related Faculties and the other two from social science related Faculties. In addition, the survey was administered to the Faculty of Education students who came to a public lecture. All students in the four selected classes filled out and returned the survey questionnaire. However, this paper only focuses on secondary school preservice teachers so that the survey responses from the Faculty of Education students were not included here. Three pair interviews were conducted by the same researcher. One pair of interviewees was from the Department of Physics (one male and one female), one from the Department of Music and Arts (two females), and one from the Department of Chinese (one male and one female). In 2009, the survey was slightly revised (adding one more demographic question) and distributed by the third author to 12 classes with 7 from science-related Faculties and 5 from social science Faculties. All students returned their surveys. Three focus groups with a total of 16 participants were conducted by the first author. Two focus groups had 6 (three males and three females) and 3 (two males and one female) science students respectively, and the third involved 7 social science students (three males and four females). Each pair interview or focus group discussion lasted about 90 minutes and was audio recorded.
Surveys and interviews were conducted in Chinese. Survey data were compiled by a graduate research assistant who was fluent in both Chinese and English. Interview recordings were transcribed by the same assistant. The survey data were analysed with SPSS for both descriptive and inferential purposes. The descriptive analysis provides information regarding response distributions for each topic that the survey covered. The inferential analysis investigated how the variables of the survey were related to one another and drew some conclusions that may apply to the population going beyond the sample itself. The interview analysis started with an open coding technique followed by themes identification. Themes emerged from the coding around topics such as participants' experience with the technology course, their perspectives about technology training in teacher education, and expectations for changes to the teacher education program.
Survey findings
A total of 390 students participated in the survey. Approximately 65% of participants were females and 35% males. Nearly 4% of participants were 20 years old or younger, 77% between 21 and 23, and 19% older than 23. Approximately 52% were enrolled in Science or Engineering related departments and 48% in Social Science, Humanities and Arts. In regard to the locations of high schools they graduated from, 16% graduated from high schools located in countryside or township centres, 62% in small cities, and 22% in medium-sized or big cities.
Regarding computer ownership, approximately 35% of participants had computers in their households and 65% did not; 30% had their own computers and 70% did not. Approximately 78% had taken computer courses before they attended the university and 22% had not. Participants reported that computer courses were their primary route to gaining computer knowledge (70%), 20% learned computer knowledge mainly through self-directed learning, and 10% reported to have learned from friends or other individuals.
In response to the question about their ability to use technology, 16% chose "I know little about technology," 37% chose "I am learning how to use technology," 28% chose "I have started to understand how to use technology," 11% chose "I am proficient in using technology," and 8% chose "I am proficient in using technology in my learning and teaching." Regarding their self confidence in using technology, 8% felt nervous and avoided using technology, 27% were often intimidated when they tried to use it, 48% were gradually getting confident with technology, and 17% felt very confident to use technology. When asked about their ability in using technology in teaching, 17% did not know how to use technology in teaching, 74% knew how to use technology in teaching, and only 9% thought they were proficient in using technology in teaching (Table 1) . Regarding their perspectives upon technology, 54% agreed and 34% strongly agreed that "Technology is a useful tool for school teaching." Approximately 51% agreed and 30% strongly agreed that "All teachers should learn how to use technology in teaching," and 53% agreed and 24% strongly agreed that "It is important for school students to learn technology." (Table 2) Three scenarios were described to participants regarding how to incorporate technology in teacher education: (1) one technology course only, (2) technology is integrated in the methods courses, and (3) a blended model of these two options. Approximately 86% participants chose the blended model as the best curriculum design, while 6% chose model (1) and 8% model (2).
Participants were asked to choose the knowledge domains the technology course should cover. Approximately 53% thought that the course should cover the basic knowledge of computer hardware, 87% thought that it should cover the use of software applications, and 68% believed that it should cover theoretical knowledge about the use of technology in teaching.
When asked about their suggestions for improvements the university should undertake in technology, 42% suggested updating hardware, 52% suggested updating software, 76% suggested increasing the network speed, and 52% suggested increasing access to technology by purchasing more computers, extending computer lab hours, etc.
In order to compare the different perspectives between male and female participants, the three measures mentioned above in regards to participants' perspectives upon the use of technology were combined into one variable. The result of a t-test on this new variable indicated that there was statistically significant gender difference (p < .05) ( Table 3) . Female participants had a more positive perspective toward the use of technology. There was no significant perspective difference between science participants versus social science participants, home computer owners versus those who did not have a computer at home, and personal computer owners versus those who did not have a personal computer. In terms of computer ownership, Chi-square test results indicate that there was a significant difference between participants graduated from rural and urban high schools (Table 4 , p < 0.000). Approximately 14% of graduates from countryside or township centre high schools reported an ownership of a household computer, while 35% of graduates from small city high schools and 48% from medium-sized or big city high schools owned household computers. A significant location difference existed for personal computer ownership as well (Table 5 , p < .01). 
Interview findings Experiences with the technology course
Interview participants were asked to reflect on their experiences with the educational technology course. A majority of them reported that they did not take it as their favourite course. The course had two discrete components, lecture and lab. They disliked the separation of these two parts. The lab was supposed to provide preservice teachers with opportunity to practise what was lectured, however it was often scheduled one or two weeks after the lecture. Participants complained that such time gaps made quick feedback impossible. They often forgot what they heard in the lecture and what they wanted to ask about by the time they got in the lab. One participant pointed out:
The main issue with this course was the disconnection between lectures and labs. We did not have the opportunity to practise what we learned from the lecture until one or two weeks afterwards. We forgot what the instructor taught. And often, you had questions during the lecture and wanted to figure them out during the practice. But you had forgotten these questions by the time you entered the lab.
Even if they remembered the lecture content and their questions, the limited lab resource was a challenge for participants. They reported that oftentimes several teacher candidates had to share one computer. And as there was no lab assistant available, the whole class had to rely on one instructor for assistance. It was not possible for all teacher candidates to get help in the lab.
Participants said they did not like listening to the instructor "talking about" how to use software or how to operate equipment without any demonstrations. The course covered many technology tools, but there was very little practice. In the final exam, students were required to memorise the operation procedures described in the textbook. Participants' concerns about the technology course were nicely summarised in the following response:
Most of the time, the instructor described [italics added] how to use software and operate equipment. We rarely have the opportunity to practice. The lecture did not use demonstration. We often found some technical terminologies strange and the lectures hard to understand. In addition, the instructor did not have the time to help every student in lab sessions. This was mainly because of the large class size in one lab. As a result, we had many questions, but we could not get them answered. Eventually we lost motivation and interest.
The lack of opportunities to practice with the technology did not happen only in the technology course. Participants reported that their desire to use technology during teaching practicum often failed because most schools they were placed in did not have adequate access to technology. One participant described this challenge in his response:
We only listened to the lecture and lacked practice. This was the real challenge of this course. In addition, we did not have opportunity to use technology during the teaching practicum either because schools often did not have the equipment. The textbook knowledge has never been put into practice. As new teachers, we all wanted to use technology during our teaching practicum. However, this wish was not realised because of such limitations.
Another participant added that they had only three weeks of teaching practice in schools. This short period of time made it hard to plan the use of technology.
An additional reason for participants' disliking the course was because it was a foundation course. In China, almost in any higher education institutions, students often perceive foundation courses as of less value than their subject courses. Like other foundation courses, this course was reported to have loose requirements and the associated exam was easy. Students often took it as an easy course. One participant commented:
This course was a foundation course. We did not put lots of values in it… It covered a lot of content but relatively it was assigned less class hours. In addition, the instructor was easy going with light requirement load. The exam was easy too. Most students therefore do not take the course very seriously.
Regarding the content of the course, all participants believed that it was important to learn how to use software in teaching. I think what we learned from the technology course was too shallow. We are physics major students. We wanted to know the principles of technologies rather than only how to use them. I think in our future teaching, we will inevitably run into situations where equipment needs trouble shooting. If we have such knowledge, we can solve the problem by ourselves.
To summarise participants' experiences with and suggestions for the technology course, we quote the following participant's statement:
I think the technology course did not generate good results because it was not taught in a way that had theory and practice connected. Students were not clear about the purpose and significance of using technology tools… Lecturing made students lose their initial interest in the subject. If the university wants to improve the quality of this course, the theory should be connected with practice … [ideally] students first learn how to use technology tools and have a good foundation of technology knowledge, and then an instructor who is good at both subject pedagogy and technology demonstrates how to apply technology to lesson planning and teaching.
Perspectives on technology incorporation with teacher education
All participants believed that a teacher education program should develop teacher candidates' technology proficiency. When asked about their preferred model of technology training for teacher education, most participants indicated that the third model [one technology course plus technology integration with methods courses] is most ideal. They believed that technology incorporation in teacher education should emphasise the connection between theory and practice:
I think that a technology course and technology integration with methods courses are both necessary. The technology course teaches us how to use technology. If we had the chance to use technology in the methods courses, it would be the best.
Participants also realised the difficulty with the implementation of this model: credit limitation. There was not enough time in the program to be allocated to technology. One participant also mentioned his concerns about the integration of technology with methods courses. He thought technology would not fit into methods courses. Therefore he voted for an independent technology course:
I think educational technology should be offered as an independent course. The methods course we took focused on discussing the theories and perspectives of subject teaching. An addition of technology to this course doesn't seem to fit. It will make the course content less consistent. The third approach [combination of technology course and technology integration] should have the best results. However, it will face great barriers in implementing because we don't have enough time allocated to technology.
Relatively speaking, the model of one technology course is most practical.
When asked why he thought technology would not fit into the methods course, this participant replied, "The methods course discussed about the overall procedure of instructional planning and the approaches to managing the class. The instructor did not actually discuss how to teach any particular topics, let alone demonstrating teaching."
Some participants believed that the second model [integration with methods courses] is the best model. One participant commented: "For the purpose of learning how to teach physics better, I believe that the methods course is the best place to learn ICT." However, she aired her concerns right away. "But we may only learn the partial function of a technology tool and lack a comprehensive knowledge about it." Another participant was much more optimistic about this approach:
I agree with the idea of learning educational technology in the methods course. This will save time and is practical as well. I feel I will have great interest in learning technology that way because I can see the usefulness of technology. Even though the university does not offer a technology course, I will be motivated to learn it by myself.
One participant voted for the current status quo and allowed the disconnectedness between the technology course and methods course:
I believe the technology course and methods course should both exist. The methods course is important. It covers much content. I learned a lot from it. The time for this course is limited so there is not enough time to add a technology component. The technology course is a practical course and it requires lots of time to learn the content. In addition, I think if technology is added to the methods course, it will present a challenge to instructors.
added that "these technologies can only be used in cities because urban families possess computers. It is not realistic to promote these technologies in rural areas."
Many participants realised the potential of social software for professional development. They believed that "the online forum can greatly help professional development."; "These online forums can broaden our visions and promote different ways of thinking." Some participants stressed the challenges of online forums in terms of information selection: "The information posted in the forums is not always true and reliable. We need to reflect on whether others' approaches are applicable to our own contexts." One participant reported her concern of being attacked by forum subscribers. She stated:
I don't post my opinions without careful thinking because I am afraid of being attacked by other forum users. I hesitated to present my opinions or viewpoints at the beginning. However, I gradually noticed that others' critiques are useful for my progress.
You cannot be only a forum consumer. You need to be a contributor.
Another participant noticed the value of information sharing through blogs. He stated that teachers could publish learning materials for students to download and teachers could also share their teaching materials through a blog. However, he added, "The information sharing has limitations because there is competition between teachers. In addition, one teacher's approach cannot be rigidly copied by another teacher." When asked what he would like to share through internet, this participant said he would like to share the materials that were useful for students, "but I don't easily post my opinion on academic debates."
Challenges for using technology in teaching
Participants were asked about the challenges they anticipated to have with the use of technology at the beginning of their teaching careers. Many indicated their low confidence in implementing technology. They envisioned that they would need to spend lots of time in the future to learn technology. One participant responded to this question using a popular Chinese statement: "the strongest enemy is self." What she referred to entails the need to motivate self and find time to learn technology. This concern even pushed some participants to think of giving up on technology:
I also think my skills in technology are not mature. If I really need technology to teach in the future, I am afraid that I will need to spend lots of time in preparing lessons. For this reason, I feel more comfortable using traditional teaching approaches. Or, I will only try technology in one or two subjects, and leave other subjects free of technology use.
Another participant saw a different challenge. He stated that learning technology through self teaching was not a hard thing to do. He believed that support from the school principal and coworkers was most important. "If the school has adequate equipment and its administrators encourage teachers to explore new instructional approaches, I am willing to use technology more." Another participant, who had already signed a contract for a teaching position commencing in September, provided a wonderful statement regarding this question:
For this question [about challenges], the first thing came to my mind is the word of "adaptation." Being a new graduate, I will soon change from a student to a teacher. I need to face the generation gap between my students and me. They were born in the 1990s or later so there must be some differences between us in terms of values and personalities. My biggest challenge in the use of technology is to choose instructional approaches that best meet students' needs and interests. Because I don't have experiences, I do not know which kinds of technology are effective. To deal with this challenge, I need to try out various kinds of technology… Of course, this needs strong belief and courage as it could be risky to use technology. If the use is appropriate, students will benefit; however if the use is inappropriate, my classes will fall behind other classes. But I have the courage to try.
Discussion
Computer ownership varied among research participants. Participants from urban areas had a significantly higher rate of computer ownership than those from rural and suburban areas. This survey finding was consistent with focus group participants' comment that social software could be used to promote student communication in cities, but it was not realistic in the countryside because of the lack of access to technology. The overall rate of household or personal computer ownership was quite low. Only about one third of participants had household computers and less than one third had personal computers, be they desktops or laptops.
Similarly, the university may fall behind in terms of ICT facilities. Over forty percent of participants wanted the university to update its hardware, and more than fifty percent suggested the university increase the number of computers and labs. Over half of the participants wanted the software to be updated and approximately seventy-six percent saw a need for a higher-speed campus network. The inadequate access to technology was also reflected by the frustrations expressed by focus group participants with the limited access to computer labs.
Close to ninety percent of participants agreed that technology is a useful tool for teaching, over eighty percent believed that school teachers need to learn how to use technology in teaching, and seventy-seven percent considered it was important for school students to learn technology. However, these positive perspectives of technology did not come with high ability and confidence to use it. Only eleven percent self reported to be proficient in using technology and less than seventeen percent felt confident with the use of technology. Although a majority of participants knew technology could be a useful tool for teaching, only nine percent felt proficient to actually use technology in teaching. In addition, the lack of technology preparation for teaching was frequently mentioned by focus group participants.
Consistent with the findings of Moursund and Bielefeldt (1999), participants were apparently not yet well prepared to use technology in teaching at the time this study was conducted, although they had taken the required technology course. This might be due partially to the way the technology course was taught. The instructors were dispatched from the School of Media and Communication Technology to teach the technology course in subject departments, with one instructor usually covering more than one department. This centralised model makes it very likely that the course was focused on the training of technical skills rather than technology-mediated subject pedagogy. In addition, the course often took place in a "lecture + lab" format. During the interviews, participants reported that the instructor taught how to use a computer application in the lecture room, but the hands-on practice was often scheduled a couple of weeks later in the computer lab. This arrangement of location and time created barriers for participants wanting to learn how to use technology tools. Interview participants clearly stated that they wanted to practise what they learned in class and get answers to the questions they had during the lecture, however they often forgot what they learned and what their questions were when they entered the lab two weeks after the lecture was given. Each class usually had over thirty students and there was no teaching assistant available. Many questions were poured onto the instructor at the same time. Students who could not get an opportunity to reach the instructor would surf the Internet for topics that were more often than not off the learning task.
Participants realised the importance of the connection between technology and subject pedagogy. Most of them thought a teacher education program should integrate technology with methods courses in addition to offering a technology course, although this may encounter some difficulty with implementation, due to the limited time and lack of faculty members who have expertise in both educational technology and subject pedagogy. Close to ninety percent of participants believed a blended model of technology education was more appropriate than either one technology course only or technology integration with methods courses only. They suggested that the technology course should cover sound theoretical knowledge about the use of technology in teaching and that the methods course should bring technology into subject pedagogy.
No matter what the curriculum looks like, participants voted for a way of connecting theory and practice in technology training. Participants suggested that the technology course should increase the portion of practice and the methods course should go beyond theory into modeling topic teaching including using technology.
This study confirms the statement of Zhang and Martinovic (2008) on the lag in technology courses compared with the advances in this field. In this study, the technology course was reported to cover traditional technology tools such as PowerPoint, Flash, camera, etc, but left out recently developed social software, which has great potential to enhance teaching and learning (Bryant, 2007; McLoughlin & Lee, 2008) . It is important for ICT education to keep up with current trends. Otherwise, preservice teachers would miss opportunities to take advantage of new technologies that could offer great pedagogical potential.
Concluding remarks
This study found that the research participants were not well prepared to use technology in teaching by their teacher education program. They had similar perspectives regarding the use of technology in teaching, and their suggestions were not much different from what has been discussed in other countries regarding how technology should be integrated in teacher education. The teacher education program should re-configure its technology course to address the participants' concerns. A better way of blending the lecture and lab components is necessary for teacher candidates to more effectively acquire technology skills. An examination of its teacher education curriculum, particularly methods courses, needs to be done in order to develop a better connection between theory and practice about the use of technology in teaching. How does the technology course address pedagogy? How does the methods course incorporate technology? These are some of the questions deserving answers.
Nevetheless, the teacher education program in this case study has its unique characteristics. The educational technology course is offered by instructors from a technology unit to teacher candidates who are registered in subject departments. In this technology-centralised and teacher education-distributed environment, solutions to these questions involve more complexity compared with teacher education programs in other countries where all teacher education students and courses are housed in the Faculty of Education. This study has only started a small step but will hopefully draw more attention to this research topic.
